Development of oligodendrocytes. Studies of rat glial cells cultured in chemically-defined medium.
Oligodendrocytes are macroglial cells that synthesize and maintain myelin in the central nervous system. Oligodendrocytes in rodent brain are formed postnatally from glial progenitor cells. These progenitors cells are bipotential and differentiate in a later stage of development into type-2 astrocytes. Recent studies with cultured cells indicate that growth factors such as platelet-derived growth factor and ciliary neurotrophic factor are instrumental in the control of these events. This paper discusses various methods for the isolation of oligodendrocytes and for their maintenance in culture. We use cerebra or spinal cords from one-week old rat pups to prepare glial cultures that are enriched in oligodendrocytes (60-80% or greater than or equal to 90%, respectively). After one day in serum-containing medium the cells are kept in chemically-defined medium, supplemented with the hormones insulin, T3 and hydrocortisone. The activities of astrocyte-and oligodendrocyte-specific marker enzymes were measured to evaluate the influence of these hormones on the differentiation of the oligodendrocytes. Finally, glial energy metabolism and the utilization of ketone bodies and of fatty acids are discussed briefly.